Background: Despite growing demand for breast reconstruction, financial disincentives to perform breast reconstruction in patients with government-sponsored insurance plans may lead to longer wait times and decreased access to care. We identify the variation in reimbursement for implant and autologous reconstruction as a step toward understanding these financial implications, to develop safeguards to minimize effects on access to care. Methods: Billing data were collected over a 10-year period for patients undergoing implant-based (19357) or free-flap (19364) breast reconstruction. Patients were placed into cohorts according to insurance type-Medicare, Medicaid, or private insurance, and these were directly compared. Results: A total of 2691 women underwent breast reconstruction between 2003 and 2013; 71.2% had private insurance, 13.3% had Medicaid, and 14.49% had Medicare. For implant-based reconstructions, the average reimbursement of total charges was 16.3% for Medicaid, 28.3% for Medicare, and 67.2% for private insurance. For autologous reconstruction, average reimbursement was 12.37% for Medicaid, 22.9% for Medicare, and 35.35% for private insurance. Hourly reimbursement estimates for Medicaid patients undergoing autologous reconstruction were lowest. The highest hourly reimbursement estimate was for privately insured patients undergoing implant-based reconstruction. Over time, reimbursement for autologous reconstruction has declined significantly for all payor types, whereas implant-based reimbursement disparities are narrowing. Conclusions: We found that wide variations in reimbursement for breast reconstruction procedures exist and may preclude some surgeons from offering certain reconstructive options to a subset of patients. Understanding these discrepancies is a key first step in minimizing a potential care delivery disparity for this patient population.
M
andated insurance coverage for reconstructive breast procedures was initiated in 1998 by the Women's Health and Cancer Rights Act. 1 As a result of this landmark legislation, along with subsequent laws requiring referral to a plastic surgeon to discuss reconstruction, the demand for these procedures has increased significantly. With the advent of the Affordable Care Act, a greater number of insured patients have now entered the market, 2 and the expectation is that the number of women seeking breast reconstructive procedures will only continue to increase. What is less certain, however, is the variation between surgeon reimbursement for these procedures according to insurance carrier and whether this discrepancy will result in care delivery disparities. 3 Current trends in rising medical costs, decreases in physician reimbursements, and stringent preauthorization eligibility criteria have the potential to create significant discrepancies between patients with private insurance versus those with government-sponsored insurance plans, particularly with operations that are perceived to have low reimbursement per surgeon time and/or complexity. This has major implications in access to care and quality of care for a large subset of women recovering from breast cancer.
Although the Affordable Care Act has reduced the number of uninsured patients significantly, it has also altered the national payor pool, because the total number of privately insured patients has decreased whereas the number of Medicaid/Medicare patients has increased. 4 Government-sponsored insurance programs now cover low-income individuals, as well as those at up to 138% of the national poverty level in 31 states and the District of Columbia. 4 Many studies in other surgical disciplines have reported far lower reimbursement rates for government sponsored insurance plans. 5 As a result, there are also reports of these diminishing reimbursements, leading many physicians to limit their Medicaid/Medicare participation. 6 In addition, of those with Medicaid who were seen, they waited longer for their initial consultations when compared with patients with private insurance. Another 2012 study reports that uninsured women and women insured through Medicaid are 20% less likely to receive breast reconstruction when compared with privately insured women. 7 Recently published findings highlight that travel distance 8 and insurance type 9,10 significantly effect women's receipt of breast reconstruction and type of reconstruction. As local providers elect not to accept certain insurance plans, these disparities may worsen.
At present, the variation in physician reimbursement for breast reconstruction procedures has not been quantified for this purpose. We will attempt to identify the differences in physician reimbursement by payor type for implant-based and autologous reconstruction. The future of healthcare payment models is unclear, and highlighting discrepancies in the current model may help avoid them as healthcare payor organization changes. Quantifying and understanding this discrepancy will be a key first step in addressing a potential care disparity in this growing patient population.
METHODS
After approval from the institutional review board, Current Procedural Terminology (CPT) codes for autologous (19364) and implant-based breast reconstruction (19357) were submitted to the billing office at our large tertiary care academic medical center. Retrospective data were collected over a 10-year period from 2005 to 2015, including medical record number, patient zip code, procedure date, charge, payment, and insurance type/category. Payment to the physician, reimbursement, and adjustments made were stratified according to payor type-private, Medicare, Medicaid, self-pay, and other payor source where applicable. Other insurance types, such as special contracts with the hospital or student health, were excluded from analysis due to their heterogeneity.
Unilateral and bilateral reconstructions were analyzed separately using the −50 modifier code. As the goal of this article is to discuss differences in reimbursement because they may affect practice rather than discuss reimbursement itself and to protect proprietary payor and hospital data, all reimbursements are reported as percentage of average private payor reimbursement or percentage of charge rather than dollar amounts.
All approximate operative times for reconstruction were derived from average operating times among surgeons at our institution, obtained from operating room schedulers: unilateral implant-based reconstruction, 90 minutes; bilateral, 120 minutes; unilateral free-flap reconstruction, 360 minutes; and bilateral free-flap reconstruction, 540 minutes. The 3 cohorts were analyzed using analysis of variance testing with Bonferroni correction and an unpaired, 2-sample 2-sided Student t test with P < 0.05 indicating significance.
RESULTS
There were 2691 cases included in the analysis (Table 1 ). Of these, 1916 patients were privately insured, 390 were insured through Medicare, and 385 had Medicaid. Further breakdown by procedure type may be seen in Figure 1 .
Reimbursement by Payor Type
For unilateral implant-based reconstruction, private payors, on average, reimbursed 74.3% of charge for the procedure. Medicare reimbursement was 31.9% of total charge or 45.5% of private payor reimbursement (P < 0.01). Medicaid reimbursed 17.2% of submitted charges or 23.3% of private payor rates (P < 0.01). Findings were similar for bilateral implant-based reconstruction, with private payor reimbursement 60.1% of charge. Medicare reimbursed 25.3%, and Medicare 14.8% of total charges. Medicare reimbursement was 41.8% of average private payor reimbursement (P < 0.01), whereas Medicaid was 25.1% (P < 0.01).
Analysis of payments for unilateral free-flap reconstruction revealed an average private payor reimbursement of 44.2%. Medicare reimbursement was 22% of total charge, and Medicaid reimbursement 12.7% of total charge. Medicare payments were 60% (P < 0.01) of private payor reimbursement, whereas Medicaid was 27.2% (P < 0.01). For bilateral free-flap reconstruction, percentage of charge reimbursed was 31%, 25.4%, and 10.8% for private payors, Medicare, and Medicaid, respectively. Similar to unilateral flap reconstruction values, Medicare reimbursed 66.9% of private payor reimbursements (P < 0.01) and Medicaid reimbursed 34.5% (P < 0.01).
Average private payor reimbursement for all procedures was 52.4%, Medicare was 26.1%, and Medicaid was 13.9%. 
Reimbursement per Hour by Reconstruction Type
For unilateral reconstruction, reimbursement was higher for implant-based techniques than autologous reconstruction per hour among all payor types (Fig. 2) . Average reimbursement per hour for bilateral autologous reconstruction was 36% of implant-based reconstruction. For unilateral reconstruction, reimbursement for autologous reconstruction is 55% of implant-based reconstruction per hour. For private payor groups, free-flap reconstruction reimbursed 63.2% of implant-based reconstruction rates per hour, Medicare 40.2%, and Medicaid 30.2%.
Findings were similar for bilateral reconstruction. For free-flap reconstruction, private payors reimbursed 27.5% of implant-based reconstruction per hour. For Medicare patients, autologous reconstruction reimbursed 44.1% of implant-based reconstruction rates per hour, and for Medicaid, 37.9%. 
Trends over Time

DISCUSSION
Our study assesses the discrepancies between reimbursements for breast reconstruction by payor type and reconstruction technique and assesses reimbursement trends. Although the results in themselves may not be surprising, the current degree of disparity in reimbursement between insurance types according to reconstructive procedure is substantial and has not been described in plastic surgery. There are 3 major issues that are revealed in these findings: (1) the discrepancy between reimbursement by payor types and (2) the large differences in reimbursement for a surgeon's time between implant-based and autologous reconstruction, and as a result, (3) the decreased incentive over time to perform flap reconstruction as compared with implant reconstruction, while the gap in reimbursement between payor types in implantbased reconstruction has narrowed, with a decrease in private payment over the past 3 years. We do note that charges may differ by hospital or region, since this value is based on ChargeMaster data, 11 rather than actual cost, so percentage of charge reimbursed will vary by location.
Overall, our payor mix is similar to that published by Alderman et al 12 in 2006 looking at a series of 97 patients, and net collections for our study were comparable at an average of 30.8%. In 2011, a follow-up study at the same institution looking at 152 patients reported similar reimbursement rates; however, nearly 90% of the patients in that study were privately insured, and only 3.2% had Medicaid. 13 With similar charges for a given procedure at an institution, private payors reimbursed an average of 26% more than Medicare and 39% more than Medicaid for all types of reconstructive procedures. As we enter the era of the Affordable Care Act, there are likely to be further shifts in payor type and thereby reimbursement patterns for physicians, having major financial implications for practitioners and hospitals, and access to care implications for patients.
In addition to surveying the current insurance landscape, we also compare per-hour surgeon reimbursement by procedure. For bilateral reconstructions, free flaps are reimbursed at only 36% of implantbased techniques per hour. For unilateral reconstructions, this figure is 55%. Alderman et al 12 reported per-hour reimbursement for a much smaller cohort of patients and generated similar findings in 2009. These significant variations in payments between reconstructive techniques may pose strong forces on whether a surgeon offers a particular procedure, or not. In 2013, only 1 out of 4 plastic surgeons performed autologous breast reconstruction, citing financial challenges and time restraints as a major deterrent. 13 Soon, more surgeons may be forced to limit not only the number of autologous reconstructive procedures they offer but also to which patients they offer any breast reconstruction based on insurance type.
A recent article by Deleyiannis et al 14 demonstrated that microsurgical head and neck procedures are profitable for the hospital system, yet surgeon reimbursement is relatively low. A recent article published by Sando et al 15 demonstrated that, despite lower professional reimbursement for the first stage of reconstruction, long-term autologous reconstruction was in fact more profitable for a physician than implant-based reconstruction. However, these findings do not take into account the difference in complexity and time necessary for each procedure. Strategies that may offer financial stability in offering autologous reconstruction include hospital-based incentives/support for treating this population, a relative value unit-based compensation plan, which is essentially "payor-blind," and/or an individually negotiated rate with the insurance carrier for the specific procedure ("carve-out"). Hospitalbased incentives are not a far-fetched proposal because microsurgical cases generate significant revenue for hospitals regardless of insurance carrier.
Although the institution may see the financial benefit to providing these procedures, physicians have very little financial incentive to continue offering this complex time-intensive option to patients, particularly those with government-sponsored insurance. This dichotomous incentive could create increasing difficulty for these patients to find a surgeon despite the Women's Health and Cancer Rights Act. Even if they find a participating provider, the disincentives could result in a significant delay in patient's receiving their reconstructions.
With decreasing reimbursement over time for free-flap reconstruction, it is important to recognize that financial disincentive is not the only reason physicians may choose whether to provide autologous reconstruction, to participate in government-sponsored insurance programs, or to accept patients without insurance coverage. To add complexity to this, with the currently proposed American Healthcare Act, over 23 million patients may lose their insurance coverage or be left with copays and premiums that they cannot afford by 2026. In the plastic surgery literature, the worry-over-work-to-reimbursement ratio has also been found to be a major stressor for plastic surgeons. 16 The impact of this stressor on time spent with patients and quality of care is unknown. However, increased workload to compensate for lower reimbursements has a detrimental effect on care for each individual patient. As of 2011, over one thirds of physicians would not accept new Medicaid patients, citing this stressor among other reasons. 6, 17 Having millions of additional patients on Medicaid or without any insurance coverage will likely worsen this problem significantly.
Furthermore, it has been shown that Medicaid and Medicare patients are sicker, poorer, and with fewer resources for support than those with private insurance. 18, 19 This leads to increased complexity in surgical preparation, preoperative and postoperative care recommendations and compliance, and discharge planning regardless of the type of surgery performed. These necessities are amplified when patients are undergoing more complex and physiologically demanding surgeries such as free-flap breast reconstruction; the adage "complex surgeries cause complex complications" has never rang truer.
As a result of reimbursement variation, providers who accept patients with government-sponsored plans must accept more of these patients to meet financial demands. This is in distinct contradiction to the need for more time and compensation to adequately care for patients with complicated medical needs to provide optimal care and has led to more physicians eliminating these patients from their practice. A recent study in hand surgery revealed that only 20% of surveyed surgeons scheduled an appointment for carpal tunnel release with Medicaid patients, compared with 89% for Medicare and 97% for those with private insurance. 20 The decline in provider reimbursement and the impact on the availability of care have been highlighted in plastic surgery and in other surgical specialties, and few solutions have been offered. 12, 15, 21 One alternative strategy may be the development of a limited number of centers for excellence for these procedures, which would lead to improved negotiating power with payors and greater operating efficiency. However, for many patients, travel to these institutions would prove to be a limiting factor in receiving care, and the disparity of access would continue or worsen. 8, 9 Lastly, one must consider the true differences in these reconstructive types with regards to patient satisfaction and well-being. Based on a cost-effectiveness study performed by Matros et al, 22 additional cost for obtaining 1 year of perfect breast-related health for a deep inferior epigastric artery flap versus implant reconstruction was US $11,941 for unilateral and US $28,017 for bilateral cases. Improved long-term satisfaction with autologous reconstruction when compared with implant-based reconstruction has been echoed elsewhere. 23, 24 Thus, while free-flap reconstruction does come at an increased cost, 25 for some patients and providers, this may be acceptable and accessibility to it should be protected. However, to the overall health system, implant-based reconstruction is an overall less costly option.
Our study is limited by data from only 1 institution; however, reimbursement rates and payor mix correspond with those published elsewhere. We also realize that, as reported by Sando et al, 26 accounting subsequent procedures after initial reconstruction may decrease these financial discrepancies. Other limitations include potential confounding variations between delayed and immediate reconstruction. Although we did not include hospital-or facility-based fees in our study, our aim was to focus on the physician-reimbursement component, which is the financial stressor most impactful on the provider, and which might have the greatest influence on operative decision-making.
CONCLUSIONS
Our study identifies and quantifies wide variations in reimbursement for breast reconstruction procedures. Per-hour reimbursement rate discrepancies are significant and may preclude some surgeons from offering certain reconstructive options to a subset of patients, particularly with the unknown future of the current payor model. Understanding and quantifying these discrepancies is a key first step in minimizing a potential care delivery disparity for this patient population and will enable us to identify innovative strategies to meet this disparity head-on and continue providing all patients with the care they want, need, and deserve.
